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the passenger engine. At the leading end is a two
wheeled truck. Then the low-pressure cylinders, 38 
inches by 34 inches, turning eight, coupled, wheels. 
Next, the high-pressure cylinders, 26 inches by 34 
inches; then another group of eight, coupled, wheels; 
and, lastly, a trailing pair under the firebox. The 
total weight of engine and tender is 350 American or 
312.5 English tons. The tender is similar to that of 
the passenger engine. The freight engine alone weighs 
207 English tons, leaving that of the tender 105 tons. 
Confining our attention to this gigantic machine, we 
bave twenty wheels, each pair carrying an average of 
20.7 tons. No doubt, the weight being unequally dis
tributed, some of the axles represent over 25 tons. 
The working pressure is 220 pounds. The so-called 
boiler is a very peculiar structure. The barrel is 7 
[pet in diameter, and of enormous length. The tubes, 
oyer 20 feet long, open into what is termed a combus
tion chamber, in which is a superheater and re-heater 
combined, and thence to a feed-water heater, with 417 
tubes, 2%, inches diameter by 6 feet 8 inches long. 
The total heating surface is 6,621 square feet. The 
great merit claimed for this extraordinary machine is 
that it will do its work with 25 per cent less fuel than 
any previously constructed locomotives can do it with. 
Of course, we have only given the merest descriptive 
sketch of the engines. 

We now come to certain considerations connected 
with their use. The tractive effort of the passenger 
engine is over 23 English tons, that of the goods en
gine is 48 English tons. Allowing 185 tons as the ad-

hesion weight, by deducting 11 tons for each pair of 
carrying wheels, it appears that in order that this 
effort should be utilized, the coefficient of adhesion 
must be not far from 26 per cent, or nearly twice as 
much as it is safe to reckon on here. Assuming, how
eyer, that in some way this enormous effort can be 
exerted, we ask ourselves what must be the construc
tion of the rolling stock which has to sustain it? Ob
viously, the stresses cannot be exerted through the 
wagon frames. A continuous drawbar must be em
ployed, to which each wagon is secured either by 
springs or friction draft rigging. But what about the 
automatic coupler heads ?-if, indeed, these are used. 
As to the loads to be hauled, only general statements 
are available. Let us take an incline of 1 in 40 and 
a gross load of 1,000 tons behind the tender. The re
sistance due to the incline would be 25 tons, and at 
6.5 pounds per ton the rolling resistance would be 
gbout two tons more, or 27 tons in all, or nearly one
half that which the engine could overcome-on paper. 
This, then, seems, if we add 3 tons more for the re
sistance of the engine and tender, to be about the 
greatest load the engine can deal with; unless, in
'deed, as we have said, a coefficient of adhesion is 

�available, unknown in this country. 
We believe that we are correct when we say that 

,'these enormous machines would not have been built 
jwere it not for the belief that, as we have stated, they 
!will do their work with an economy absolutely un
:jprecedented. Engineers all over the world will look 
tforward with interest to the publication of some defi-

nite information on this subject after sufficient time 
has passed to permit the collection of the necessary 
data. A similar method of construction may be car
ried out on a much smaller scale, should it be deemed 
justifiable. It should be kept in mind, however, that 
the first cost of these colossal locomotives must have 
been staggering. Being the first of their kind, with 
all patterns to make, we shall� probably not be far off 
the truth if we say that between them they represent 
an outlay of $125,000 or $150,000, or, say, $250 per 
ton for the engine and tender complete in running 
order. 

The interest on such a capital outlay is no trifle. 
Their depreciation and wear and tear and upkeep will 
probably represent a sum considerably in excess of 
that required for the same purposes by four engines, 
each of half the weight. In the absence of detailed 
information we can only express a qualified opinion. 
But it appears to us that the design is bad in that 
the cylinder power is much in excess of what the co
efficient of adhesion will allow to be utilized. At this 
fiide of the Atlantic these engines only possess inter
est as mechanical curiosities, as no conditions exist 
under which it would be possible to use them. We 
have said nothing about the question of bridges and 
viaducts. We take it for granted that this is a mat
ter which has been carefully thought out by the road 
engineers, We may add that even in this country 
mistakes have been made in this direction; but no 
doubt in the United States big risks are ta.ken more 
freely than in this old kingdom.-Engineer. 

THE SA D-I RON AS A DIS I N FEe TOR. 

HOW IT STERILIZES LIN EN. 

TIll<; prevention of contagious disease presents many 
and almost insuperable difficulties to the practising 
physician, especially in rural districts. One of the 
first conditions to be satisfied by a physician treating 
cases of contagious disease is that he shall not himself 
carry contagion to other patients. In my private prac
tice I formerly endeavored to satisfy this condition by 
the following means: 

After every visit to a patient suffering with a con
tagious disease I went home and changed my outer 
garments-and often my underclothes also. The suit 
of clothes was kept by itself in a special closet, and 
\vorn only in visiting the same patient, or another 
patient afflicted with the same disease. If I had sev
eral contagious diseases under treatment at the same 
time I always kept a special suit for each disease. 
When the treatment of the case was concluded, the 
suit was disinfected by formalin vapor in an air-tight 
cabinet. By this method I have hitherto avoided in
troducing any contagious disease into my own family 
or, I hope, that of any of my patients. It is, there
fore, a good method of preventing contagion, but it is 
also a very troublesome method. A great deal of 
time is wasted in dressing and undressing, and in 
coming home after each visit to a patient. The 
method is also very ...xpensive and, for/all of these 
reasons, it would be almost impossible for a physician 
having a very extensive practice. 

In order to simplify the process I began to wear, 
when visiting a case of contagious disease, a long 
linen gown which entirely covered my other garments. 
This gave security for the first visit but, before tne 
second visit, it was necessary to sterilize the gown, 
in order to prevent the possibility of its contaminat
ing my other garments. This danger is especially 
great in some exceedingly contagious diseases, such as 
scarlet fever, in which we are yet ignorant of the na
ture of the germ and the method by which it enters 
the organism. 

In many households, sterilization by steam or by 
boiling was useless, as it could not be properly per
formed. I therefore sought a more convenient method 
of sterilizing, and ironing suggested itself as peculiarly 
appropriate. 

For the purpose of testing the efficacy of ironing as 
9. preventive of contagion, I made a series of experi
ments, in the hygienic laboratory of the Bohemian 
University of Prague. 

In these experiments I employed four hollow sad
irons of different types. The first was heated by an 
inclosed mass of red-hot iron to 385 deg. F., the sec
ond by glowing charcoal to 428 deg. F., the third by 
a gas flame to 464 deg. F., and the fourth by an alco
hol flame to 752 deg. F. while the flame was burning 
and' 594 deg. F: after it had been extinguished. These 
temperatures were measured before the commence
ment of the experiments. Very hot irons cannot be 
used, on account of the danger of scorching the gar
ments. The results obtained with tbe four irons were 

BlIPstP,nU{l.Uy tae sp,me. 
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I used a variety of fabrics, including linen. woolen, 
and cotton cloths of various textures, fine lawns, vel
vets, flannels, and materials used in making men's 
and women's garments. Every grade of thickness, 
from the lightest to the heaviest, was represented. 
These fabrics were artificially infected in various 
ways: by dipping them in contaminated water, by 
using them as dust cloths, by laying them in the beds 
of children suffering with various contagious diseases, 
by daubing them with pure cultures of the bacilli of 
typhoid, diphtheria, dysentery, etc., and by applying 
purulent matter to them. In every case a bacterial 
examination of the fabric was made before and after 
the experiment. In this way about 200 experiments 
were made, with the following results: 

A single application of the hot iron sterilizes all 
fabrics superficially, and lawns, fine napkins, handker
chiefs, etc., throughout their thickness. The steriliz
ing effect diminishes as the thickness of the cloth in
creases. Heavier fabrics, such as the Russian linen 
of which my protective gowns were made, must be 
ironed at least twice on each side, in order to sterilize 
the interior. The hot iron may be passed ten times 
over one side without effecting complete sterilization. 
Very heavy woolen cloth cannot be thoroughly steri
lized by ironing, by any method adapted for practical 
use. 

In sterilizing materials as thick as Russian linen, 
which require the application of the iron to both sides, 
the ironing table must be ironed before the fabric is 
turned over, in order to prevent the table from con
veying contagion from the un ironed to the ironed 
face of the cloth. Fabrics which would be injured by 
direct application of the hot iron can be sterilized 
superficially by covering them with thin, moistened 
linen and ironing this until it is quite dry. 

It might be imagined that superficial sterilization is 
of no practical value. For this reason I made an in
vestigation of the depth to which such materials as 
velvet and flannel are infected by germs applied to the 
surface. I found that the infection remained purely 
superficial for a considerable period. Hence it may 
be assumed that, in most cases, the infection of gar
ments by contact with the body of the patient or with 
sputum or pus is confined to the surface, and that all 
danger can be averted by ironing. 

These experiments show that ironing is an easy and 
also an effective method of sterilization. 

I now wear, in the presence of patients suffering 
with contagious diseases, Ion!; linen gowns, which are 
sterilized by ironing after each visit. The simple task 
of ironing can be required of every family and, in my 
experience, it has always been willingly and satisfac
torily performed. It would be to the interest of 
every family to provide such a gown for the use of the 
family physician and to steriliZe it by ironing after 
each visit. I believe that this innovation would be 
welcomed by all conscientious physicians, and would 
give the tp,mily an ineltpensive safeguard against con
ta.�iOq, 
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The experiments also demonstratt! the great hygi
enic value of ironing, in general. We come very frc
quently, and unwittingly, into contact with infectious 
matter, and our clothes are contaminated by coughing, 
sneezing, etc. We can protect ourselves and our fami
lies from disease by having our outer garments, as 
well as our underclothes, frequently and thoroughly 
ironed.-Translated from Umschau. 

VELOCITY OF E.XPLOSION OF GASEOUS 
MIXTURES. 

ALTHOUGH the explosion of a mixture of gases is 
accomplished very rapidly, it does not take place simul
taneously in every part of the mass, but is propagated 
from point to point with a definite velocity. The meas
urement of the velocity of the wave explosion has 
formed the subject of numerous researches. The Ger
man chemist Ernich has devised a lecture experiment 
by which the existence of a finite velocity of explosion 
can be shown, and the velocity measured. A steel tube 
about 30 feet long, with an internal diameter of 4 
inches, is coiled up so as to occupy a minimum space, 
and its ends are brought within it few inches of each 
other and bent upward. Each end is provided with a 
cock, and to one of them is attached a device for ignit
ing the contents of the tube by means of an electric 
spark. Above the ends of the tube a horizontal disk 
is mounted on a vertical axis, which can be caused to 
rotate at a known velocity-say 50 revolutions per sec
ond. The under side of the disk is covered with thick 
paper which is coated with lamp black. The apparatus 
is arranged so that the centers of the two ends of the 
tube are directly beneath the same radius of the disk. 
The tube is filled with an explosive mixture of gases, 
both cocks are opened, and the mixture is fired by an 
electric spark. A tongue of flame appears to dart at 
the same instant from each end of the tube, but the 
two white patches on the blackened paper, which mark 
the places where the lampblack was swept away by the 
outrush of burning gas, are found to lie on different 
radii of the disk. From the angle between these radii, 
the velocity of the disk and the length of the tube, the 
velocity with which the explosion travels along the 
tube in that particular explosive mixture can be com
puted with a fair degree of accuracy.-La Nature. 

Although the use of telephones in mines is not of 
recent origin, states a contemporary, the advantages 
are, perhaps, �rdly really appreciated until they 
have once been" tried. Probably at no time in the 
history of mining has there been a greater demon
stration of the great need of telephones in mines than 
at the Cherry coal mine disaster, in the United States. 
How many more lives could have been saved had the 
mine been fully equipped with telephones is entirely 
problematical. but it is certain that the number would 
have been greater had opportunity been afforded for 
communication between tlle reSC\lers and the entombeq 

men, 
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